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I. INTRODUCTION 
 

The new era of renewable energy sources making 

remarkable effort to eradicate the environmental 

damage and shortage of natural fuels due to its rapid 

consumption. The availability of solar energy is free of 

cost. Thermo-electric energy conversion using Seebeck 

effect, is one of the remarkable technologies which have 

great potential to play a vital role in the eradication of 

energy crisis. This technology directly converts solar 

energy to electricity using thermo-electric generator 

modules (TEGs). Seebeck is the phenomenon observed 

when temperature difference is created across dissimilar 

metal junctions which results in electric potential 

difference. It is the application of temperature 

difference to electric voltage generation. This effect can 

be used to generate electricity, maintaining temperature 

difference across the two junction of the semiconductors. 

Thermoelectric devices can utilize solar thermal power 

or surplus heat energy to generate electricity and are 

extremely friendly to the environment.  

 

II. DESIGN AND METHODOLOGY 
 

Solar thermal power generation system have a 

potential to play important role in the generation of 

electric power having environment friendly system. The 

solar parabolic dish and thermoelectric generator 

principle is integrating the receiver on the focal region 

of parabolic dish concentrator to deliver electrical 

energy for local needs. The design is based on the 

simple satellite dish having reflecting surface by placing 

array of mirrors on it. This reflecting surface reflects the 

sunlight onto the receiver to increase temperature upto 

`300◦C on the hot side of the thermoelectric generator 

module, the cold side temperature will be kept 30◦C by 

channeling water across the receiver. The dual axis solar 

tracking system is being made to track the sun all day 

long for maximum and optimum result. The dc-dc 

converter is designed to provide smooth ripple free 

electric power. 

The design challenges comprised of two things 

1. Solar parabolic dish concentrator 

2. Thermo-electric generator receiver 

The factual relationship between these two components 

will lead to a system which generate enough power of 

our use. 

A. Solar parabolic dish concentrator: 

The system is designed to provide the temperature 

difference of 270 °C across the receiver by providing 

concentrating solar radiation to a focal point where the 

solar radiation start transforming into thermal energy. 

1.8m diameter satellite dish have been to provide the 

enough concentration to the focal point which leads to 

the generation of enough power of our use.  
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The focal point of our solar parabolic dish concentrator 

is 0.7837m the requirement of the system is more than 

300◦C temperature on the focal point to give maximum 

heat intensity to the object place on the focal point of 

solar parabolic dish concentrator.  

B. Thermo-electric power generator 

The receiver for solar parabolic dish reflector is 

designed by analyzing the heat transfer rate of different 

metals. The 10mm aluminum receiver plate consist of 

hot side thermo-electric generator module faces the 

focal point of parabolic concentration, while the other 

side of the plate temperature kept constant by 

channeling water across it. The width of the cold side of 

the receiver is 20mm, 5mm deep milled from the sides 

of the plate. The heat fins were milled each of 5mm 

deep from the front side of the hot plate of the receiver. 

The working phenomenon is when 270 °C temperature 

difference is achieved between the two faces of the 

receiver, results in generating potential difference at the 

output. The solar parabolic dish concentrator 

concentrates the radiation onto the receiver 

And the receiver develops potential at the end.   

 

 

Fig. 1.1 Receiver and Parabolic Dish 

 

III. THERMODYNAMICS CALCULATION 

OF SOLAR DISH CONCENTRATOR 
 
The measurement of the depth is taken by using tight 

fishing line across the dish and a rule to measure depth 

c. 

f = Focal Length 

c = Depth 

D = Diameter 

R = Focal Ratio 

A= Effective Apperture of the dish 

 Diameter of the dish = 1.8 m 

Depth of the dish        = 0.2667m 

Equation of focal length: 

   ______________ (1) 

    

    

Effective apperture of the dish: 

  __________ (2) 

 

 

Focal ratio of the dish: 

 _____________________ (3) 

   

   

Specifications of the module: 

Module 

No. 

Hot 

Side 

Temp 

(C0) 

Cold 

Side 

Temp 

(C0) 

Output 

Voltage 

(V) 

Output 

Current 

(A) 

Power 

(W) 

Heat 

flow 
Across 

Module 
W 

Heat 

flow 

density 

wm-2 

TEG 
12611-

6.0 

 
300 C0 

 
30 C0 

 
4.2 V 

 
3.4 A 

 
14.6 W 

 
365 W 

 

11.6 

 

In order to acquire 500 watts, 35 modules are connected 

in series and parallel combination. 

Per module power = 14.6 watts 

No. of required modules = 35 
 

 

Total power of 35 modules = 14.6*35 

Total power of 35 modules = 511watts 

Per module heat flow ≈ 365 watts 

 
 

Heat flow across 35 modules = 35*365 watts 

Heat flow across 35 modules = 12775 Watts 

10% of calculated heat flow =      ____ (6) 

10% of calculated heat flow=1277.5 watts 

 

 
Total amount of heat flow=12775+1277.5 watts 

Total amount of heat flow=14052.5 watts 

Reflectivity of low glass mirror = 89-90 % 

Acollector =  ______ (8) 

 

Acollector =  

To find radius, we know that, 

 ____________________________________________ (9) 

 

 

 

Heat flow across 35 modules = No. of req modules*per module heat flow__ (5) 

 

Total power of 35 modules = per module power * No. of req modules _ (4) 

Total amount of heat flow=heat flow across modules*10% of calculated heat flow__ (7) 
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 ___________ (10) 

 

         

 

IV. IMPLEMENTATION 
 

We step forward towards mechanical part, the designing 

of the strong structure which hold the six feet (1.8m) 

solar parabolic dish. Mechanical structure consist of 

8inch steel pipe, which holds the whole weight of the 

solar parabolic dish, aluminum receiver, Dc gear motors, 

shafts, and pulleys. The designing of the two axis linear 

solar tracking system is very important to increase the 

efficiency of the system. To obtain optimization in the 

results we incorporated dual axis tracking system which 

rotate the dish and track the sun in two angles by means 

of dc gear motors. 

The sun tracking angles are:- 

A) Elevation tracking (horizontal tracking of dish 

concentrator) 

B) Azimuth tracking (vertical tracking of dish 

concentrator) 

 

When the solar radiations collect on the focal point the 

ambient temperature start increasing due to the 

concentrating solar rays. The heat collected on the focus 

starts to travel in the parallel fins of the receiver by 

which the heat transfer rate achieved is through this 

equation,  

 

 

. 

 

 
Fig. 1.2 Solar Parabolic Dish Concentrator 

 

V. RESULTS AND DISCUSSIONS 
 

The design impilcations and the specification of the 

optimal power generating system is result of many 

experimentative procedures and quantative analysis. 

  

 
Graph 1.1 relationship between temperature difference 

and voltages 

 

The test conducted for five months. The ambient 

temperature in the start of the year is relatively low as 

compare to mid of the year. The temperature difference 

up to 100◦C across TEG is observed in January. 

The temperature difference starts increasing as the 

temperature rise in the following months. Greater the 

temperature difference maintained, more power 

produced. As shown in the graph below: 

 

 

  
Graph 1.2 Maximum power achieved in months 

 

VI. CONCLUSION 
 

The need of energy is increasing as the growth of 

population, scientific researches and requirement to 

build new technologies. The system on the renewable 

energy was carried out to experiment the role of 

thermo-electric module and solar thermal power 

generation system has also been illustrated. 

 

The project involves 1.8m diameter parabolic dish 

reflector having an array of 4’4 mirror to concentrate 

the solar radiation onto the receiver. The receiver 

comprised of thermo-electric generation modules which 

produces voltage when get in contact with heat on the 
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hot side and the cold side temperature will be kept low 

at 30C. Several tests have been conducted in order to 

achieved the require amount of ambient temperature. 

The overall efficiency the energy produced will be 

controlled and stored in batteries. To increase the 

efficiency of the overall system we have also installed a 

dual axis tracking circuit to track the sun in its peak 

hours. 

 

 

VII. FUTURE RECOMMENDATION 
 

The project had several aspects but there are some other 

advancement in this project which can play vital role in 

the modification and efficiency of the system. These 

points are as follows 

• We have placed an array of square pieces of mirror 

on the solar parabolic dish concentrator. But different 

shapes of mirror can also be tested to achieve the high 

reliability of the concentration ratio. 

• An intelligent solar tracker can also be implemented 

which can be programmed to do the task. 

• To increase the overall efficiency, the water cooling 

tower should be fabricated without using dc battery to 

avoid the losses. 
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